Serum Enzymes in Diabetes Mellitus
Francesco Belt iore, Luigi Lo Vecchio, and Elena Napoli Serum enzymes that show changed activities in diabetes mellitus can be divided into four groups: Group I includes some lysosomal enzymes-f.3-glucuronidase N-acetyl-fl-glucosaminidase, acid phosphatase, and amylase-that show increased activity correlated with blood sugar concentration.
Because lysosomal enzymes as well as liver amylase show latency and may be "activated"
by several agents, their increased activity in the serum of diabetics might be a manifestation of an activation occurring in tissues. Group II includes alkaline phosphatase and trehalase, which are increased but not correlated with blood sugar concentration.
Their enhanced activity may reflect tissue metabolic disorders. Group Ill includes enzymes that increase in the postketotic period almost regularly-phosphohexose isomerase -or in only the most severe cases-aminotransferases and several dehydrogenases-because of tissue damage caused by metabolic and circulatory alterations.
Cholinesterase, on the other hand, is decreased.
Group IV includes any of the above-mentioned enzymes, and still others, that may be more active in diabetics with complications such as hepatIc and renal involvement and obesity.
In diabetes mellitus, several serum enzymes have been studied.
The data reported are apparently unrelated and often conflicting. However, when they are considered together, a general scheme may be envisaged that provides an understanding of the changes seen in the activities of the various enzymes. The scope of this review is to present and discuss available data on serum enzymes in diabetes mellitus set in such a scheme, as well as to consider some special problems concerning particular enzymes. The serum enzymes investigated in diabetes mellitus can be divided into (1) enzymes whose activity is usually increased, and (2) enzymes whose activity is usually normal, but which may change in special conditions and in some patients. The first group, in turn, may be divided into (a) enzymes whose serum level is correlated with the concentration of blood sugar, and (b) enzymes that do not show such a correlation.
The second group may be divided into (a) enzymes that change in the postketotic period, and (b) enzymes whose activity may increase in diabetics with complications. Therefore, altogether, four groups of enzymes are to be considered (Table 1) . Creatine kinase Arginase Lipase Cholinesterase a Enzymes of group I, being correlated with glycemla, are increased during ketotic episodes, but rapidly return to normal with the normalization of glycemlc level, while enzymes of group III remain elevated for some days in the postketotiC period.
Enzymes of Group I
Amylase elevation becomes appreciable only in severely decompensated diabetics. C Cholinesterase Is decreased in the postketotic period, in contrast to the other enzymes of this group. (55) . Since activity of this enzyme decreases in serum in cases with liver involvement (56), damage to this organ again seems the most probable cause of this enzyme change.
As already described, in ketoacidotic patients there is also an elevation of the enzymes of group I. However, as shown in Figure 1 , the peak activity of enzymes of group I is simultaneous to the peak of hyperglycemia, and the activity rapidly returns to normal with the normalization of glucose concentration, while the peak of enzyme activities of group III is delayed compared to that of the glucose, and persists for some days during the postketotic period, when metabolic compensation is already achieved.
This would indicate that while the enzyme activities of group I are correlated with the degree of metabolic decompensation, the changes in enzymes of group III are rather the expression of tissue damage consequent to the establishment of diabetic ketoacidosis. 
Enzymes of Group IV

